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THE EFFECTS OF INJECTION OF STREPTOCOCCUS
VIRIDANS AND OF SILICA
ELIZABETH M. RAMSEY AND DAVID W. GAISER
Streptococcus %uridans
A heavy suspension of viable Streptococcus siridans, known to
be pathogenic for rabbits, was injected, in the manner described
under "Material and Methods," into a ligated stretch of the carotid
artery. The organisms were taken from a 24-hour dextrose broth
culture, washed, and suspended in normal saline. Each cubic centi-
meter of the suspension contained from two million to thirty-three
million organisms. All cultures were tested for purity by plating
on aerobic blood agar plates. Ten animals were subjected to this
procedure and sacrificed at approximately 6, 9, 12, 24, 50, and 72
hours.
Microscopic preparations show mobilization of leukocytes in the
adventitia and a gradual progression of polymorphonudear leuko-
cytes through the adventitia and media. The number of leukocytes
and the depth of their penetration are roughly proportional to the
time elapsed after injection. When the internal elastic membrane
is reached, there appears to be a temporary halt in the progression
of leukocytes. The latter show a tendency to accumulate beneath
the membrane and later to pass through breaks in it into the lumen.
No definite blood vessels or lymphatics are seen in the inner two-
thirds of the media and the progression of leukocytes appears to be
by way of the tissue spaces. Observations at 24 and 72 hours show
injury to the fixed tissues. The elastic tissue lamellae present pale,
irregular swellings and minute breaks in their continuity. The
muscle and fibrous connective tissue becomes obscured by the mass
of leukocytes. Figures 9 and 10 illustrate these changes.
It is probable that a toxin from the bacteria diffused through the
vessel wall to arouse the observed response, since the first recogniz-
able reaction was the appearance of polymorphonudear cells in the
adventitia. To substantiate this an autolysate of the same organ-
isms was prepared, passed through a Berkefeld filter, and injected
in the same manner into the carotid arteries of two rabbits. After
twelve hours the vessel wall was edematous and infiltrated with
leukocytes (see Fig. 11). In 24 hours the reaction had almost
completely subsided. Control experiments consisting of simple
double ligation, injection of sterile broth, or injection of normal
saline were carried out, and showed practically no reaction in the
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A point of interest is the apparent barrier action of the internal
elastic membrane, evidenced by the piling up of leukocytes beneath
it until breaks in its continuity occur.
Silica
A heavy suspension of finely divided sterile silica in sterile
normal saline was injected into the ligated carotid arteries of nine
rabbits. The animals were sacrificed at 18 and 48 hours, and at
7, 12, and 18 days after injection.
The microscopic preparations of the vessels removed after 18
and 24 hours show pyknosis of the nuclei of some of the fixed tissue
cells in the inner half of the media. The cytoplasm is poorly
stained. An exudate is seen in the adventitia, where it is present
in amounts not exceeding those noted in saline or dextrose broth
controls. No blood vessels or lymphatics are seen in the media or
intima (Fig. 12). In the vessels of animals sacrificed at 7 days
and later there is a considerable loss of the muscle tissue in the inner
half of the media. The nuclei of fixed tissue cells are pyknotic.
The elastic tissue shows irregular swellings, unequal staining reac-
tions, and many breaks in continuity. The intima is thickened and
contains necrotic debris in which crystals of silica are demonstrable
(Fig. 13). At 12 and 18 days granulation tissue is seen to fill the
lumen. Its meshes are distended by an exudate consisting of large
mononuclear phagocytes whose cytoplasm contains chromatin frag-
ments. Crystals of silica, contained in masses of necrotic cells, are
seen in this granulation tissue and are dearly demonstrated when
the sections are examined by light passed through crossed Nicol
prisms. Many capillaries are seen throughout the central mass
and at all levels of the media and adventitia. The vessel wall is
narrow, due to loss of musde tissue between the elastic tissue
lamellae and stretching of the vessel wall by the material within the
lumen. Figure 14 illustrates the changes after 12 days.
Summary
The histological evidence of injury to the vessel wall after the
injection of either Streptococcus viridans or silica is quite marked.
There is a great deal ofexudate in the first 24 hours following injec-
tion of the streptococcus, and the reaction progresses ultimately to
complete suppuration. On the other hand, the early leukocytic
response to the injection of silica is slight, but the vessel wall shows
evidence of injury after several days. Subsequently granulation
tissue occupies the lumen, and vessels appear in the artery wall.
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